tween the second and fourth decades. Testicular epidermoid cysts are rare in young children.' In our case, the dog was relatively old.
Penile squamous cell carcinoma is uncommon in domestic animals. It occurs most frequently in the horse, but also is observed in the dog and the bull.v? In dogs, squamous cell carcinoma has been associated with papilloma virus." Metastatic penile squamous cell carcinoma to the testis has been reported in human beings," In the current case, there is no clinical or pathologic evidence of metastatic disease. In summary, we report the first case of testicular epidermoid cyst in a dog, in addition to a concurrent penile squamous cell carcinoma. We believe that the lesions represent two distinct processes. Malignant catarrhal fever (MCF) is a pansystemic disease of cattle in which a pathognomonic lesion is severe lymphocytic vasculitis.' An alcelaphine herpes virus (AHV-I) has been implicated as the etiologic agent in the wildebeast-associated African form of MCF.' Although the etiology of sheep-associated MCF that occurs in the United States has not been determined, experimental transmission of the condition has been accomplished with transfer of leukocytes from affected animals," and bovine herpes virus (BHV)-4, strain DN599, has been identified in cattle with MCF in Europe and North America.' A major unresolved issue in this condition is the pathogenesis of the vascular lesions and, relatedly, the phenotype(s) of the mononuclear leukocytes in affected vessels. We report that the major infiltrating cells in vascular lesions in a case of naturally occurring MCF were BoCD8-positive T lymphocytes and macrophages.
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A l-year-old Hereford heifer was presented to the Wyoming State Veterinary Diagnostic Laboratory (Laramie, WY) in moribund condition. The animal had diarrhea and was emaciated. This was the only animal so affected in the herd, and there was a history of commingling with sheep. Gross necropsy revealed bilateral corneal opacities, erosion, and crusting of the external nares, esophageal erosions, and mucosal hyperemia of the small bowels, No gross lesions were noted in the skin, lungs, lymphoid organs, urinary tract, or central nervous system. Microscopic examination revealed severe multifocal necrotizing lymphocytic vasculitis that primarily involved medium caliber arteries in kidney, liver, lymph node, ileum, myocardium, uvea, retina, optic papilla, conjunctiva, and carotid rete. The predominant infiltrating cell was a large Iymphoblastoid lymphocyte, accompanied by macrophages, small lymphocytes, plasma cells, and occasional neutrophils. The ocular lesions of severe erosive keratoconjunctivitis, lymphocytic retinitis, and anterior uveitis were typical of MCF." Ileal crypts filled with mucus herniated into atrophic Peyer's patch lymphoid follicles. Widespread multifocal erosive and ulcerative esophagitis was also present.
Frozen sections of mesenteric lymph node and spleen stained directly with a fluorescein-conjugated antibody (FA) for bovine viral diarrhea virus (BVDV; National Animal Disease, Ames, IA) had numerous strongly positively stained cells. Occasional cells in the spleen, principally in the marginal zone, also reacted with an FA conjugate specific for BHV-4 (DN599), but not with conjugates for BHV-Lor BHV-2. No cells reactive with the antiviral conjugates were seen in frozen sections ofthe carotid rete, choroid plexus, or globe. A diagnosis of combined MCF-BVD was made on the basis of pathologic and virologic findings.
Blocks of carotid rete, choroid plexus, and globe were collected in mounting compound and frozen at -70 C, prior to cryosectioning and staining with monoclonal antibodies using an avidin biotin peroxidase complex method according to the manufacturer's directions (Vector Laboratories, Burlingame, CA). Monoclonal antibodies (Mab) with the following specificities for bovine leukocyte subsets were used: CC17 (BoCD5); CHI28A (BoCD2); IL-AI2 (BoCD4); IL-AI7 (BoCD8); B7AI, BAQ4A, CACT61A(Nl, N2, and NI2 sub-populations of the non-T4/TS cluster); CC57 (B lymphocytes); IL-A 15 (rnonocyte/macrophages).' The major population of infiltrating cells in the carotid rete, choroid plexus, and choroid of the eye was BoCD5+/BoCDS+ T lymphocytes (Fig. I) . In the vessels of the carotid rete and choroid plexus, there was also a prominent population of macrophages that reacted with IL-A 15, but numbers were considerably lower than those of infiltrating T lymphocytes. In all three sites there were occasional BoCD4" T cells, and only rare B cells and rare cells that stained with any of the Mab specific for subsets of the non-T4/TS cluster.
Our observations suggest that, in this heifer with the classical pansystemic severe vascular lesions of MCF, BoCDSpositive (cytotoxic) T lymphocytes were mediators of pathology in vivo in the vessels. Several groups of investigators have examined the phenotype and function oflymphoid cells cultured from cattle, deer, and rabbits with naturally occurring or experimentally induced MCF. The findings of these studies suggested that the lymphoid target cell and primary effector cell in MCF is a large granular Iymphocyte-? or lyrnphokine-activated killer (LAK) cell' with the ability to kill promiscuously without regard to major histocompatibility complex restriction.s" Cook and Splitter' reported that the latter cells expressed the pan T-cell antigen recognized by Mab IE3, which has been shown to react with BoCD2. Recently bovine LAK cells derived from the peripheral blood of normal cattle have been phenotyped as BoCD2+, BoCD4 -, BoCDS-(M. Campos, personal communication, 1990), suggesting their precursors comprise a small subpopulation of T lymphocytes. Although the phenotype of natural killer (NK) cell or LAK cell precursors may differ in peripheral blood and tissue and among species,' our observation of a predominance of BoCDS+ T lymphocytes in vascular lesion sites suggests disparity between in vitro results and relevant events in vivo. In other words, there may be de facto selection as a result of long-term culture with or without IL-2 that effectively eliminates the effector cells ofMCF pathology in vivo. Such selection could be interpreted as implicating NK cells or LAK cells in a primary pathogenic role. The fact that cells with large granular lymphocyte morphology were not described in the electron microscopic examination of the vascular lesions of MCF further supports the contention of disparity of observations' (H. D. Liggitt, personal communication). Alternatively, the populations of cells that serve as targets of MCF virus infection and effector cells of MCF pathology may be mutually exclusive.
The underlying pathologic event in MCF remains a mystery. The association ofMCF with BVDV infection has been previously reported. 10 Chronic BVDV infection probably accounted for the atrophy of Peyer's patches and in lymph nodes observed in this case, which were not hyperplastic as is found in most cases of MCF. Infection and functional alteration in lymphocyte subsets mediated by BVDV may have impaired immunoregulatory circuits thus promulgating or enhancing the apparent autoaggressive vascular lesions in this animal. We consider it highly unlikely, however, that the vascular pathologic findings in this animal were attributable to BVDV infection alone, based on the extent and severity of the lesions that were classical for MCF in this case and in the previously reported instance of concurrent BVD and MCF.'l' Arteritis may occur in BVD, but it is usually localized to the submucosa in the lower alimentary tract.' The fact that no BVDV or herpes viral antigens were identified in vascular tissue in this heifer is compatible with previous findings' and suggests that class I-restricted cytotoxicity against a productive viral infection in endothelium is not the basis of the vasculitis characteristic of MCF. Moreover, our findings support the notion that MCF is an autoaggressive condition associated with infiltration by BoCD8+ T lymphocytes and not large granular lymphocytes.
